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EDITING MOODS4

INTRODUCTICN

This project, funded by the Naval Ocean Research and Development Activity
(NORDA) in July 1987, allowed Compass Systems, Inc. (CSI) to begin editing the
data in the Master Oceanographic Observation Data Set (MOODS). The present
version of MOCDS, MOODS4, was produced by the third update of MOODS that CSI
corplated at Flset Numerical Cceancgraphy Center (FNOC), Monterey, CA in
September 1985. The MOODS4 tapes contain 4.6 million reports including the
National Oceancgraphic Data Canter (NODC) physical oceanographic profile data
holdings, all of the resal time subsurface reports that have been received at
FNOC and other profile data obtained fram a variety of sources, including re-
search institutions and foreign navies. The reports in MOCDS had been passed
through a primitive set of quality tests that had set flags but had not re-
moved cbservations. BAll previous efforts to create and update MOODS were
directed toward aggragating the data fram multiple sources with knowledge that
same but not all of the data in some of the newer sets duplicated reports al-
ready included. This project started the process of removing these redundant
data and took advantage of the improvements made in processing real time data.

After the MOCDS4 tapes were completed at FNCC the Naval Oceanographic Of-
fice (NAVOCEANO) assuwed respensibility for maintaining MOCDS. The results of
this editing contract will not appear in the MOODS file until NAVOCEANO produces
a MOCDS5 set.

Beginning in Jun= 1985 CSI was funded by the U.S. Tropical Ocean Global At-

Tosohere (TOGA) project office of NOAA (1) to access the real time data and to

LR

T A OAOBMTADOA00008 L0t ) : B AL A LGN AARRA
SOIOUDUOS ? ‘?",‘,‘H",',’.'*v"“'i' " N ILRELAR S "51. A.;."‘,{"“'f’. DAL




S FLMC TR N RACRACIUMTLICR MR JATa Rl R i A B R A WS Y Y ) ) -
Lo R R T ity '«‘l'n;}'r,_lf.:l’»,\t.-l?@,l:f_,lfvﬂgﬁ htatay) f!:ﬂh'?it‘.'!.“m‘?t?‘?*?"ﬂ;‘!'—‘!l;'h N,

produce monthly quality controlled extracts of these data. The TOGA project
resulted in the installation of the Zenith Z-100 based microcamputer system
lavelled the Quality Improvement Profile System (QUIPS) that has been used at
FNOC since April 1986 to edit both unclassified and classified reports. Start-
ing in January 1986 CSI began editing the unclassified reports extracted from
the FNCC message files to ramove non-exact duplicates, correct call signs and
racambine tamperaturs and salinity profiles. This mini MOODS update procedurs
split the FNOC MCCDS S10 file archive tape into files of classified and un-
classified MOCDS data and created a monthly update to the master MOODS tapes at
FNOC. The level of non-real time quality centrol (QC) increased throughcut
1986, as the National Ccean Service (NCS) and the FNOC-resident NCODC employee
assumed raspensibility for producing weekly sets of =dited subsurface reports in
Septemoer, ending CSI's funding for maintaining the TOGA-related monthly MOCDS
files. 1In October 1986 NAVOVCEANO and FNOC chose not to continue using the
CSI-develcped procedures for maintaining the MOODS update stack tapes in the
FNOC cperational center or to utilize the edited version of the unclassified
data for operational extracts (2).

The minutes of the MOODS workshop held at NORDA 17-18 October 1985 (3) con-
tain a list of recommendations including the creation of an edited version of
MCODS, which was estimatad would cost between $100,0003 and $150,000. This
$75,000 project was aimed at producing edited subsets of the MOCDS4 data that
would: 1) correct known conversion errors and remove redundant data in the
hydrocast source sets; 2) calibrates obathythermograph reports so that they could
be combined with other data in statistical tests; and 3) make an initial =dit

pass of the message data, applying the TOGA—Caveloped correction tachniques.




The description of these three edit tasks from the CSI proposal (4) follows:

Task 1. Replace NODC Hydrocast Records.

1. Obtain and convert the entire NCDC Universal Station II (USD2) file.

2. Extract, resort into platform order and rerun the speed test on the
following MOODS source codes to identify redundant data sets: 17, 18,
19, 21, 22, 26, 27 and 30. (See extract of TABLE 1 fram the MOODS
Functional Descripticn (5) included before References.)

3. Create sorted speed record files during the conversion and check the
above sets for any additicnal redundancies.

4. Eliminate frcm MCCDS the old source ccde 4 and 15 s2ts and any others
that are redundant, including recycling the appropriate backup and
source tapes in the MOODS archive.

Task 2. Calibrats NODC Northern Hemisphere Mechanical BRathythermograpn Data.

1. Extract the source code 3 mechanical bathythermograph (MBT) data fram
MOODS4 and then extract data in the northern hemisphere cruises in the
NODC processed MBT reference number range that have reference tempera-
tures but not temperature correction (TCS) values.

2. Resort these data by reference number, instrument code and consecutive
number. Calculate a TCS for each instrument and plot the data by in-
strument for review.

3. Review the calculated TCS values greater than .5°C using the listing and
plots and prepare a correction file.

4. Apply the corrections and submit the combined set of northern and pre-

viously calculated southern hemisphere corrections to NODC.




v, Task 3. Message Data Edic.

1. Extract message data frcm the MOODS4 tapes into a separate file and
divide the extracted data into 3 subsets: surface only reports,
hydrocast carmponen®t reports and tamperature only reports.

2. Test data failing temperature range tests and attempt to correct,
assuming they were converted fram Centigrade rather than Fahrenheit,

e using both the surface and 120M temperature climatologies. Attempt

Tt to correct reports with excessive depths by using 120M temperaturas

and by assuming that the depths_are in feet rather than 10's of feet.

e Check for increasing depths and set a profile flag for reports failing

Jon the IGOSS spike test (6).

3. Resort the data into cruise order and revise the ship call signs using

,?g{ the new updates to the FNOC ship code file.

33% 4. Using software develoved for TOGA combine the hydrocast campeonent

:i reports into a singles MOODS rscord, removing nonexact duplicates in

?‘: ‘ the process.

L/

Eag 5. Using TOGA software, eliminate nonexact duplicates which are at the
';; same time and position but have different numbers of levels.

;‘5 6. Merge the subsets and resat the speed flags using the improved list of

collective call signs.

4 DISCUSSION
The tasks selected were those which CSI belisved would provide the greatest

benefit for the availabls funds and were tied directly to NORDA's immediate

§$_ needs. Task 1 reprocessed and eliminated duplicates within the hydrocast scurce
0
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files, which orovide all of the matched temperature and salinity values for the
R calculation of scund velocity profiles and a few directly measurad sound veloci-

ties. Task 3 cambined the r=al time temperature and salinity orofiles so that

gl they would also ke accessibla for sound velocity calculaticns. Tasks 2 and 3

Sy eliminatsd or flaggad reports that create major biases in statistics calculated

Iran the MOODS data by calibrating the MBT reports and performing a whola seriss

:E? of correction, flagging and duplicats elimination cperaticns cn the real tire
e

%ﬁ, data. Each of the task elements is discussed belcw in saquence.

LA )

- Task 1.

3?.

NCDC, having undergene a number of caomputer hardwars changsovers, has Zinal-
ly arrived at a stable configuration con the UNIVAC camputer at Asheville. Wwhils

CSI nad obtained and incorporated the latest updates from NCDC for each of the

%2 3 update cycles, the data tapes had been in different formats from different
y
%Eé NODC camputer svstems. There was evidence that same North Pacific data had been
3
. lost and thers were zaro salinity values in the file that were not marked as
R
égg missing values. Additionally, NODC had made a significant effort to ramove
A
ig; duplicate cruises and correct data in this file. Rather than duplicate their
!;{ editing effort, CSI arranged with NODC to obtain a new copy of the entire file
R
§§: at no cost to the Navy. The MOODS conversion routine was modified to insure
i
Eﬁg that all ccnverted salinity values were within a reasonable range, and the re-

sults of the conversicn and MOCDS error flag settings summarized by NCDC cruise

Ay number were sent back to NODC.

ENPLE
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ﬁﬁ‘ The forward processing direction dictated by the past MOODS updates produced
t

’“' a sat of =dit flags in each source set. The conversion and processing saquences
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ﬁ* were intended to flag duplicate reports of lesser quality; however, thera had
i

»’:'a

‘fw:l

l;;‘

i

&

'*:0' 5

B

K VA t':a"_i‘,,‘ﬂca_!" .'-"," ﬁ“’t;' P b“z H & l‘fq. b

a




never teen time to oroduce a listing that showed the number of interfile dup-
licates flagged in each source, and within each source the number of flags

of each type sat within e=ach cruise. This second elament of Task 1 modified
the existing codes in the speed test sequence to summarize the flags set. The
last elsment in the task was to eliminate and recvcla the old hvdrocast source
tapes in the MOODS archive at FNOC, thereby raleasing approximately 140 tapes.
Task 2.

The second task correctaed a long-standing problem with the the NODC MBT
file. When NCDC digitized MBT cbservations they did not calzulate and apply
instrument corrsctions; ccnsequently, sven though the referance temperaturs may
nave oeen oifset from the profile surface temperature by a significant constant
temperature diZferance, the profile tamperaturas were never adjustad. This was
a carmon proolam with the MBT's and was caused by the bending of the arm holding
the stylus in the instrument at any time after the calibration grid was made.
NODC considered the MBT data to be only a relative measurement, but in practice
most rasearcners who use MBT data treat them as if they were calibrated. When
CSI used MBT data to produce monthly temperaturzs atlases for the northern hemi-
sphere the offsets wers handled by camputing average differance means (7), i.e.,
creating an average profile by adding the average difference between standard

lavels to the surface mean value., While this produced usabls inputs to a labor-

[

intensivae edit process, it is not recammended for purely statistical analyses
since it still ralies on the validity of the surface mean Xncwn to contain

diased values. In the Southern Hemisphere Atlas project TSI attarpted to use
the MBT data without calibraticn and discoverad it was imoessibla because the

sample was so small that the biases were cbvicus. CSI subsequently calculatad
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corrections for all MBT cruise sets in the southern hemisphere and applied
these corractions to the MBT data in MOODS. The NODC MBT file is now part of
their UBT set. When NODC convertad thair MBT file to UBT format, the essential
instrurent code nesded to separate the ragorts by instrument was discarded,

so that NCOC cculd no longer corract the MBT raports. As CSI had already com-
pleted the corrections for the southern hamisphera, thes software to carry out
this task was availabls and testad cn the ENOC computers. This was a labor-
intensive, cne-time cperation, dbut it had to be decne if the MBT reports ware to
continue to te included in the samplas on which variapility statistics are
calculatad. Sincz the MBT's reprasent over a third of the unique observations
in MOCCS and rapresant the older data, CSI believed MET cata wers important.

To camlzce this task the MBT scurce file was extractad from the MOCDS4
file and divided into two parts. The reports in the cruise numoder ranges not
assignad o the Scripos Institution of Oceanography (SIO) were separatad from
the other reports and passed through the correction sequence if the cruise had
reference tamperaturas and had observations without previous temperatura cor-
ractions. These cruises were reviewed for consistency and trends by looking at
the surface temperature, the calculatad difference from the refearence tem-
peratura and the Bauer-Robinson climatology values at the surface and 120
meters. Reports that showed offsets indicating the slide was not properly
registerad in the instrument mount were adjusted with special corrections or
deletad. The correcticns were applied to the MOODS file. A special correction

file was then prepared, providing the cruise numper, cbservation numocer, time,

pesition and TCS correcticn, so NODC ceulid correct its UBT file.
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N Tasx 3.
o
o The real time data had never been edited and were pisced together from many
h
. undocumentad tages found in the FNCC tape locker. Most of the =2arly reports
T . . . c
gga were ac one time on cards that sometimes got out of order as they were handled,
L]
%y . . . - -
hey rasulting in garoled reports. Basad on CSI's study of these data, many were
)
R
B unique rsports not in the processed NCDC files, making it votentially a very
'f‘.l
by . . . . . . . .
{5 valuable file. However, its enormous size--over cne million reports--and iis
§ t
iy , . .
‘&: poor quality made it the most difficult to handla. Additicnally, the 2dit flag
2
tasts which wera develered primarily for cruise order przcessing the X37 data
'
L} . Ly s o . T~ -
',# wara peorly suited to this data s2t. Specifically the MOCDS default 20 xnot
¥
;sd sosed test was applied to reports made by aircraft and to reports made cn &if-
ol
' D - - i) K] . 3 . . fad . -~
ZIarent oplatiorms but identifisd by a collective placform code. The intrafile
y
» N - . . Py . N .
:\. nonexact duplicats flag test deoes not distinguish between a hydrccast and BT
-
- »
#hg temperatura profils and looks only at the number of levels rather than the
L)
(i
maximum depth, so nonexact duplicats flags were set on reports that were unique.
£
#g‘ Nonexact duplicats reports ars those that cccur at the same time and location
‘e’
& L]
348 s . . o
Ay but have different profile data.
J To edit the real time file, it was divided into three segments: one contain-
(gl
f‘l R . . . . -
? ing surface cnly rscerts, which ars usually made ov aircraft; the second cen-
£
" o . , . .
ﬁ* taining hydrocast ccaponent reports and the third containing only tamperaturs
. orofila measuraments. The hydrocast reports normally are divided into =wo
3
$~ separate raperts at FNOC: one containing temperatures and the second containing
L'
Y . . . : . ) )
¢ 3 salinities, Both parameters ars originallv reported at the same dspth lavels,
S
¢ but the number of lavels may be truncatad in either carponant and intarmediate
'
o,
e -
e lavels ars lost when the data ars ccnvertad to MOCDS if they can be recarputad
:l::
]
',r 1
Q“.
7"’
" 8
M
2, 8
. i
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using linear interpolaticn. Using codes develcpved for processing these data for

SN
SO o el

TOGA, the ccrponents were recombined into a single report containing both tem-—

.

perature and salinity with the missing data values iacluded if the lavels re-
X ported did not match. All of the real time profiles were then edited using
A,

' codes that were develcead for TOGA.

CHRONOLOGY

ey The original project scheduls was specified so that the results fram this

e centract effort would feed into the installaticn of MOCDS on the NAVOCEANDO ccm-

o outer during the summer of 1987. The project, hcwever, had two links to the
J
;ﬁ: TOGA grant effort: CSI's staff was working on both projects simultanecuslv and
¢
o the planned use of the TOGA-develcoped editing techniques on the historical MOCDS
@6‘ real time data scurce set in Task 3. After the initial start on the edit tasks,
il L
ﬁ% which included extracting the MBT and radio message source sets from MOCDS4 and
!

\ . .
?qi making sure that the MASTER program could read and ccnvert test tapes of USD2
N tapes producad by NCDC cn the Asheville camputers, most of CSI's efforts were
ﬁ) devoted to the TOGA programs. Between July and September the TOGA effort con-
i .' 'y
R sumed all of CSI's resources as the weexly near-resal time message edit sequence
J
iﬁ’ replacaed the monthly TOGA processing and the access through NODDS replaced the
0’ (}
;ﬁb Tonthly mini MOCDS updats cycls. CSI developed the mini MOCDS update cycle and
13
W
KR ran it menthly from February through September 1987, maintaining an updated
|
Sy varsicn of the MOODS classifisd data tape and an unclassified MOCCS stack tape
DY)
A "
Jﬂ in the IFNCC operational center. After the first runs of the mini MOCDS updata
\",“
0 in February 1987 resulted in a recall of the dewngraded data, the downgrading

?
Zg“ featurs was innibited, but the mini MOCDS updata cycle still served to separate
e'. 14
DNy
e
il
a!:’l
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e
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b the classified and unclassifis=d data, set MOODS QC flags and maintain current
B MOCDS tapes in the FNOC center. When the CAG near-rz=al time edit cycle began

functicning in Septamber, unclassified data had to be extracted weekly rather

35\ than monthlv, FNCC, having decided not to use the near real-time edited data
4y,
9t
) . . . ..
gﬁ cperaticrally, also elected not to centinue the mini MOCDS update procedure, so
LN
it
} the crerational MCCDS tapes have reverted to the MOCDS4 sat.
,,”i}
éaﬂ By December the NCDDS (QUIPS) vrocess was running smoothly, and time was
N $
‘A"‘.
9 ¥ . . f o \ |
e availabla to axtract the different source sets fram MOODS to see hcw much ro-—

dundancy there was in the different hydrocast and X3T Zdata ssts. Tabla 1 sum-

%ﬁ marizes the results and shows that none of the source sets wera complately re-
o)
at < . . . .
:ﬁh dundant. In December CSI was also able to run some TCS plots using the program
2y
Y3
daveloped to corract the MBT reports for our Scuthern Hemisohere Atlas. After
19
jj- working with these listings for several weeks, it became cl=ar that excessive
ey
. Q time was required to lock up values to determine if reference temperatures wers
2
Q:?"i
: bad and that a better job could be done in less time (f the Bauer-Robinson
‘l
UN . . . .
gp. Numerical Atlas values were shown con the listing. Consequently, the edit cor-
()
9

raction efforts were suspended until the program could be modified.

\

iﬁ In February 1987 Mr. Bauer visited NAVOCEANO and saw that their implementa-
&g tion scheduls was slipoing. Also, cn that trip CSI's TOGA effcrts were given
ﬁgg an increased priority when the decision was made £o update the QUIPS capacity at
cad

1: the National Meteorolcgical Center (NMC) to use the microVAX workstatien for

W

igﬁ real time QC of all marine data with a watch staff that had to be hired in FY
;%: 1987. This addition to the TOGA grant =ffort consumed the major portion of Mr.
'

!!“ Bauer's time thrcughout the remainder of the project and rasulted in the raquest
;é for extension of the contract performance geriod to 1 Novemoer 1987.
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The final shipment of the last 10 tapes containing the NODC USD2 file was
sceived in mid February and the £ull set of 19 tapes was converted to MOCDS
during March and early 2pril. For the convarsicn of the USD2 fils, the MOCDLGO
orogram at FNOC was modifi=d to chack for zero salinity and to change the vari-
able header to includs wa:zar color and transparsncy (MCCDLGO update 40). MOODS4
guality tests wera run on the set, and the MGEO crier tape for source code 4
was deliverad to NCRDA cn 24 April 1987. This tape ccntained 686,752 reports.

The cenversicn run listing shcowing decode arrors and zero salinity locations
was givan to NCOC on 4 Juna 1987, Additicnally, the final tape was resorted
into cruiss order and the spesd set printcout was medifiad in MOCDLGO to show
how many MOCDS4 flags wera set in each cruise. NCDC ras used this listing to
axzract the cruises with dacode and duplicate errors and is ncw wor<ing to
ravisw other cruises with high srror £lag counts.

Additional runs wers made to determine if any of the MOCDS4 source sats
could o= eliminatad based on the contants of the USD2 update. The results
showed that ncone could be, but NCDC requested and was given ccoias of the Japan-~
ese hydrocast tape. CSI also provided copies of the extracted reports fram the
FNOC CAIMA XBT digitization, which have ncw been converted to UBT format by NCDC
and are oteing screened for inclusicn in the NCDC UBT file.

Cn 1 May 1987 CSI shipped NCRDA the unclassifisd message data edited as part
of the TOGA project for 1985 and 1986. These tapes, which ware also sant to
NCDC, ara the "best" glcoal versicns of the FNOC unclassifisd meszage data, al-
though the NCDC TOGA raport file is better for the Pacific TOGA area. The 198S
data combined ragerts extracted from MOODS4 and the data extractad from the

ENCC MOCECS 310 archive classifiad tape without any downgrading. In compariscn
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with the 19856 tape, the 1985 data set is only partially editad. Sare non exact
duplicates were removed, salinities wers fixed and the call signs were passed
though the garble table. The 1986 tape shows the results of increasing lavels
of nen-re=al time editing. The data before Septemoer wera only adited on the
monthly schedule with no graphic intsracticns. Starting in Septamber 1987,
call signs and profiles have been =ditad with the aid of time seriss plots,
gecgraphic plots and the near-real time QUIPS station. These 2fforts are de-
scribed in CSI's TOGA report (8).

After the delivery of these two tapes, CSI began aditing the historical pre-
1985 data. The major portion cof the a2ffeort was devoted to modification of the

call sign using the concept of the garbls table. Hundrads of runs wers made tc

r

identify safs call sign translations for inclusion in the garble table. The
MOODS4 message e=dit processing section of this report provides a detailed docu-
mentation of this major effort.

In July 13987 the complete set of MBT plots and listings was created with the
additional BRauer-robinson Numerical Atlas differances at 0 and 120 meters. The
hand editing of these data was done entirely by Mrs. Margaret Robinson, who had
headad the Scriops Institution of Oceanography Bathythermograph Processing Sec-
tion while the instrument was in active use. The details of this process ars
documentad in the MBT Correction Process section of this report.

The two r=al time updats tapes, the pre-1385 unclassified data and the
MOODS4 classifiad data, were shipped to NORDA by FNOC on 20 October 1987. The
final MBT update was shipped to NCRDA by CSI on 29 COctcber 1987.

The follcwing sections cn the MBT corraction process and the real time edit

process contain detailsd descriptions of how the corrections wers accamplished,
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and are included primarily as an aid if these efforts are sver continued in the

future. The casual reader may wish to skip these sections.

MBT CORRECTICN PROCESSING

The ICS correction agplied to the MBT data is a statistic correction bas=d
on the assumption that the refersnce temperaturs is absolute and the profile
maasurad by the MBT is relative. The correction is camputed separately for
2ach instrument used on a cruise and on occasion may be comoutaed for suopsets of
those cbservations when a shift in calibracion is cbserved. The procedurs is
simpla but necessary if the taemperaturs measurament mads with an MBT is to be
averaged with XBT's or hydrocast data or is to be used in dstermining a distri-
oution of temperatures for an area.

The processing saguence is outlined in Tabls 2. To calculate the ICS cor-
raction all MBT reports with instrument codes, sources 3 and 9, were extractsd
from the MOCDS4 tapes--a tctal of 1,039,030 observations. This file was then
divided by program MBTSPLT into two filas. The first contained 347,667 reports
that wers fram 3ustralia, had no instrument codes, or were in the NCDC cruise
numoer block 10,000 to 156,000, which had been processed at SIO and had already
had TCS corrections applied. The second file had 691,363 reports, which ware
then sorted into cruise, instrument and time order. Program MBIDIVD split this
seccnd £ilz into a f£ila of 131,516 correctable reoorts and a fils of 359,847
repcrts that had already been corracted or were uncorrectable. The corractabis
reports ware listad and plottad with a modified version of the CHKTCS program
originally created to edit scuthern hemispners data befors a numerical atlas

was avallable.
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TABLE 2
TCS SEQUENCE
JOB JOB INPUT QUTPUT
STEP PROGRAM FILE FILE FUNCTICN
1. MOQDEXT MOQODS4 69152 Extract scurces 3 and 9
2. MBTSPLT 69152 69720 First separation of MBT reports
MBTNOCCR with blank Inst Code, 10,000-
16,000 cruise numbers and Aus-
tralian MBT's
3. MBTSCRT 69270 MBT(69723) Sort by Inst, NCDC cruise and
69724 time
4. CHKTCS MBT TSCARDnN Campute and plot TCS correc-
tions
5. CCONSECSRT MBT MBTCCN Sort by Inst, NODC cruise,
NODC consecutive number
6. MODFTCS MBTCON MBTTCSCOR Apply TCS corrections
7. CCNSRT MBTTCSCCOR  MBTSRT Sort by NODC cruise and con-
secutive number
8. MBTIDEL MBTSRT MBTNEW Delete reports
9. GECSRTQUAL MBTNEW MBTGEQSRT MGEO sort
SRTMOCD
10. QUaL MBIGECSRT  MBTNEWGEOQ MOCDS MGEO flag set
MOODLGO
11. MBTMERGE MBTNEWGEQ 32487 MGEQO merge
SKIMOCD 69720
69724
12. DUPSTCT 32487 18151 Eliminate dups and reset MGEO
MOCDLGO MOCDS f£lags
13. TCOTALMBT 18151 Check final tape

Nota: All jcbs on ULIB £ile UMBTPGM,ID=RS3
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The medification added a comparison of the MBT temperatures and the Bauer-
oy Robinscn Numerical Atlas at the surface and 120 meters. Additiocnally, the
program was changaed to plot all reports rather than just those whers the com-

puted TCS value exceaded .5°C. The additicn of the atlas values greatly spseded

v the subjective svaluation and orovided additional clues to identify ocut-ci-
position reports and casas where the MBT glass slide was irpreoerly registarad
"y
o in the instrument or when it had been ghotogravhed.
o The subjective =dit process tcok approximatslv 31X man wesks spr=ad over a
period of three months. It rasulted in a file of TCS corrections that could be
& .« - \ . . . . - .
X applied to all reports made by the instrument in the cruise, a file of special
I:.r
ﬁb corrections, a file of deletes and a list of cruises that NDCC needs to check
gt
da .
Ior peositions.
e
] \ . . ) X . .
g? To apply the correcticns, the correctabls file had to be resortad by NCDC
‘!' ]
& 8 . . : 1
:q: cruise number, instrument number and consecutive number. The 96,863 correc-
o
tions were applisd by program MCDFICS and then the file was resortad into
oy
p ¥ . \ : .
o cruise number, consecutive number order to maXka the 387 deletes.
AN
A . . 3
u The edited file of 131,129 reports was resequenced and passad through the
""
4 standard MGEO sequence edit flag setting procedurs using the MOCDIO procedure.
Tab
e
:Q This prccedurs eliminated 7 exact duplicates, found 19 interfile duplicates,
i)
M
1 : y .
{b set 1112 land flags (mainly over the Gr=at Lakas) and 588 SST flags (with a
a
(; large number oeing in cruises male cut of Norfolk, where the positicns were
7& suspected in the TCS listing.) 'The correct file was merged with the two
e
tu uncorracted or uncorrectable report files generatad by the MBTSPLT and MBIDIVD
b programs to produce a new MGEO order f£ile. Because of evidence that there wer:
o4
-.".
ﬁb scme =xact duplicates in the original MOODS4 file causad oy the incamplate sort
*
N
8,
Q.v
D
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specificacion usad in early MOCDS updates, the entire file was subjected to a
resetting of the MGEO MOODS flags using procedure MOODIO. This process elim-
inatad an additional 27 reports and identifisd 4,743 non exact duplicates prob-
ably introducad by the Australian MBT updatss. There were 1,038,609 reports on
the MOOCS updats tape and 2,865 hava land flags set (again, orimarily in the
Great Lakas, which are blocked out of the land sea table) and 5,584 SST flags.

Thera were cnly 4 reports with maximum depth errors. The list and tape of

corrections and delstas was sent to NODC so thev could updats their CBT file.

MOCOS4 MESS2GE EDRIT PRCOCE3ISING
ed

it orccess fer the MCCCS source 2 was divided into a ssquence of jobs,

(D
[0
0
oy
(g
&
(@]
1]
fu
73]
()]
r
'-J
[t
n
0]
tn

orocceduras and program steps. Standardized prog-
ram, procecurz ard intermediates data file naming conventicns were established
to provide well—dsfined interfaces between steps and jobs and to facilite re-
starts when they were necassary. Each daveloped entity was tested using saveral
daca subsets. Each job was described as a job set as each was appli=sd to the
several subsets of the data defined during the project.

Jod set 1 censistad of a saries of cne-time individual jobs calling proced-
urss, MOCDIO and SRTMOOD, which wers developed under previous efforts as generic
MOCDS extract and sort/merge interfaces to form the major seven unclassified
Drocess subsets--the 1985 subset, the 1986 subset, the five arbitrary, aporoxi-
mataly equal divisions of pre-1985 data--and the eighth, classified MOCDS4 sub-
set, Oivisicn into subsets allowed processing entirsly on disk. A complete
1985 supset was formed by cambining the MOODS4 1985 subset with the 1385 sub-

set of the TOGA-Iundad monthly mini MOODS update set. A camlatz 1986 sucset
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tﬁi was extracted when the cumulative weekly QUIPS corrected MOCDS set from the TOGA
B grant funded MOODS-to-NCDDS system was partitioned to start 1987.

: Jcb set 2 consisted of the series of steps summarized in Table 3 using the
s orocedur2 names develcped during this effort.
W) 1) SEL. Partitioned each subset into a salinity sabset and a tamper-

ature subset.

O 2) SSL. Processad sach salinity subset to: |
i a) Correct surface salinity tens position of oppt tased on valid

salinity refersnce from MOODS variable header or frem the Raver-

ms Rooinson Numerical Atlas climatological value;

%é B) Correct subsurface tens transiticn. (Conversion fram FNOC 4D

'y format bhad dubbed the value 3 into the tens pesition for averv

LY

%23 level, since the format excluded tans positicn; and

é!? C) Reidentify missing lsvels appropriately.

ol

:'> 3) SW. Processed each result of 2) to remove reference salinity fraom
i§§ the variable header.

§§ 4) TTL. Processed each temperature subset to reidentify missing lsvels.
'5' 5) SZZ. Processed each canbined result of 3) and 4) to deleste reports
e

%' with entirely missing levels,

f )

B 6) SMM. Processed each result of 5) to remove missing lsvels.

o)

, Job set 3 is a modified versicn of the NODDS/QUIPS NMJOB3 moduls. Table 4

e
P

provides a summary of the sequential job set 3 process steps. Job set 3 ap-

‘ »

¥ .

{h pliad the ship code garble cress raference tabls to each cruise (CRUZ) sequencad
f\' subset using program RECLAS to correct ship codes. The develcoment of the
sy

«%a garbls crecss rafarsnce table was the major effort in Task 3. The ship call sign

) O
; ,"","'5,‘, )0
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MOCDS4 MESSAGE

TABLE 3

FILE EDIT

PROCZSS JOB SET 2

JCB PRCCEDURE INITIAL RESULT
STEP PROGRAM FILE FILE FUNCTION
1 PpPaR,[N],SEL CLASS[N] CLSSS[N]  Partiticn the file between
MPARSEL CLTSS[N] ctemperatue’/salinity subsets
2 PPaR,[NI],SsSL CLASS[N]  CLSSSIN]S Corract tens nositicn of
MPARSSL salinity/old missing lavels
3 PPaRr,[N1,SVV CLSSS(N]5 CLSSS(N]V Remove reference salinity
MPARSVV from variablse header
4  SRIMOCD CLSSS([N1V CLASS[N]V Merge files together
SCRTMRG CLTSS([N]
5 PPAR, (N],TTL CLASS(N]V CLASS[NIT Reidentify old missing
MPARTTL Temperature levels
6 PPAR,I[N],S7Z CLASS[NIT CLASS[N]Z Remcve missing profile
MPARSZZ Reports ‘
7  PPAR, [N],SwM CLASS([N]Z CLASS[NIC Remove missing lavels

MPARSMM

Note: [N] = 0(CLASS),1,2,3,4,5(pre~1985),85,86

TUNREIY i ¥ “‘) i ‘l:ﬁi‘ ,Q‘kﬂ J'
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- TABLE 4

MOODS4 MESSAGE FILE EDIT PRCCESS JOB SET 3

X JOR PROCEDURE INPUT RESULT
3 ST=P PROGRAM FILE FILE FUNCTION
1“
. 1 SRTMOOD CLASSINIC TEMP(N],CY=A Cruise saquence(CRUZ)
o 2 MOODIO TEMP[N],CY=A - Summary print
4
e 3 MRECLAS TEMP(N]C Garble tadle raname Drocass
! SORTMRG ~ SHIPREF (FNCC)
% XREFSHP XREF TARLE
SORTMRG  CARBLE/UXANO/AS

. XREFDUP XREF TABLE
A RECLAS  TEMP(N],Cv=a  TaMp(N],Cy=B
k)
DY
-:: 4 MOODIO TEMP[N],CY=B - Summary oriant
)
&
; 5 MOCDIO TEMP[N],CY=B  TEMP[N],CY=C  Standard wsekXlv gardla
o MOCDEXT correction via modify
»
L 6 SRIMCCD TEMP(N],CY=C  TEMPIN],CY=D TIM/POS’CC/SHI2(MGEC)
f; sequencsa
¢

7 MSGSPL TEMP(N],CY=D MSGAC[N] Partition fil= into surfacs

TEMP[N]2,CY=A ARTST,CTEM/BATYY (JIXX) /
TEMP[N]3,CY=A TESAC(XKXX)

8 SRTMOCD MSGACIN] TEMP(N],CY=A Count regorts

9 SRTMOCD TEMP{N]2,CY=A TEMP{N]2,CY=B TIM/PCS(MGEO) sequence
o 10 MOCDUPS TEMP[N]2,CY=B MSGHSVSIN] Identify and separate dup-
;f MSGHSVD(N) licate report sets fr
N singles
12 MCODIO MSGHSVDIN] - Print duplicaze raport sets
£
' 13 SRTMOOD TEMP(N]3,CY=A TEMP[N]3,CY=B TIM/PCS(MGEQ) sequencs
‘:; 14 MOCDUPS TEMP[N]3,CY¥=B MSGBDS[N] Identify and separate dup-
by MSGBDD([N] licate reoport sets from

singlas

p
i? 13 MOCDIO MSGBDD[N] - Print duplicate report sats
K
'y
i
{ 20
g
X

ODCUE OGO Y R 1)

BT WA X M

. .
A0 Vg Ve ’ OO N A ISR T NSRS,y
IR D R MR . OISO R AR LA

3 4%



o field in the historical message set contains various processing anamaliss in-
ey cluding garbles caused by radio transmission noise that resulted in extra, lost

and perverted characters; FNOC 4D format changes, e.9., area of interest code

' nad oeen prafixed to the ship call sign cn 11 May 1970; truncated ship name
3
b2 substitution when the call sign was absent or beyond racovery; substitution of
X
numaric pssudo-ship code and subsequent partial loss of the pseudo-ship cross

.'
3 . .
K referance tables, <tc.
W
‘ 3 P | $ 3 A N I
A The garble tabls was devaleped using a special version of prcogram MSGSP

it

tnat previdad rough tables of prcoosad nare rzassignment to Xnown valid shin

[}
o call signs. Each entry in the rough tables was created when theras were multiple

)
" r2ports in the file with exactly the same time and positions. These usually

) = = P
“

L)

e rasulted from delayed or non exact duplicate raceipts of these cbservaticns on
L]

*
A AUTCDIN or reentry of a report at FNCC mors than 72 hours after it was taken.
Nf The rough table derived from esach major suoset was processed independently to
1.4

)

. ramove duplicate entries whils retaining a count of the number of duplicate en-
&

t . . . ' . .
49‘ tries as a measurs of quality. OCbjective tools weres developed to aid in the
s
fk. largely subjective process of intar- and intra-table campariscn to further

h qualify entries for a final garble table. Aan cbjective editor called EDIT, a

]
L
oy - ' R . oy s
W non-standard CCC product, was ambedded in a CCL procedure interface to facili-
)
R
4 tate comparisons. Tyoically a particular latter cambination forming part of a
= valid ship names would have cn the order of 50 cross entries, many of whizh would
N
:} also oe crossas to other ship codes or names. As a result, the final table in-
I
:ﬁ‘ cluded ugpwards of 30 alternate codes for a singls platform. Through a substan-
2

@ . - . . . .
= tial efrfort, the final garple cross-reference augment tabls corrected about ten
3%
o percent of the ships in the criginal MOODS4 file set that had previcusly besn

-
-
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3aTH? (J5XX), and TESAC (KKXX) it pe subsets. Processing a2adad at this opoint for
31l MS3AC sunsets. Thesa MSGAC reports are con the delivery tapes as fils 2.
The cther subsats wera saparately ressquenced by time/zesiticn (MGEQ) for =ach

Tajor subset and individually opassed to program MCCDUPS, which identifisd

duplizate vairs (SEIS) and and partiticned each subsat into a singlas suzsac and

In the weakly MCCDS correction cvcla sach multiplas subset raguires sub—
Jective Zdalstion to eliminata duplicate pairings prior to the NJOB4 stsp, but
the shear volume of duplicative sets in this historical prccess pracludaed such
subjective orocessas. Job Set 33, Tabls 3, was develcoped and applied o the
Zive or=-1985 subsets and the classified subset. Tt should be noted that this
nrocsss was not develcoped until after the 1985 and 1986 subsets were shipped.
Joo S=2t 3A replaced the usual weskly CUIPS subjective process of =liminating non
axact duplicates with an objective process based on experiencs with the nistor-
ical weekly subjective decisions. Table 6 presents the simplistic interprata-
ticn of zertain MCCDS field elament values usad in this cbjective decision-
Taxing prccess.

Jcb S=t 4, Table 7, is a modified version of the NJCB4 wedula, Jcb Set 4
recanoinad the TESAC (KKXX) pisces using program MOCDKXX. Then program MOCDLGO

was usad to set the MOCDS quality flags in the CRUZ and MGEO sequences, ccm-

{
n

(T

slating zZhe Jcb Set 4 process for the 1985 and 1986 suosets. For other supsets

acludad reccmbining each resultant subset with its corresponding

N .
the Drocess i
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TABLE 5

MOODS4 MESSAGE FILE EDIT PROCESS JOCB SET 3A

JCB PROCEDURE INPOT RESULT
STEP PROGRAM FILE FILE FUNCTION

3

1 PPARSDP, [N],[TYPE] MSGITYPE][N] MSGITYPE]{N]C Perform subjectiva
MPARSDP MSGITYPE]IN]D oamit process to aveid
dulicates in Joo Set 4

Notes: Job Set 3A was not apolied to 1985 and 1986 sets.
N=0,1,2,3,4,5

TYPE=HSVD, BDD
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TABLE 6

MOCES FIZLDS USED TO ELIMINATE CUPLICATES

Tests assume sortaed, pairad comparison of MOODS reports of the same type.

DEPTH FLAG

DEPTH PARAM
CCDE

PARAM 2 FLAG

BITS PER
LEVEL
(DEPTH)

BITS PER
LEVEL
(2ND PARAM)

FPB (VARIABLE
EEADER)

In the historical msssage fils the shorter profile is
orasumed to oe the result of objective truncation causad
by a proolem, and the longar trace is then the rasult cof
subjective cperator corraction.

Deselact report with depth flag set.

Deselact more precise depoth. The bulk of the historical
file is in tens of feet. OCne report at a precision of
feet does not add significance. Not wvalid for current
real time file.

Desealect report with flag set.

A measure of roughness. The roughest profile is de-
selected, avoiding the large depth jumps associated with
objective truncation proccess.

A measure of roughness. The roughest profile is de-
selected tending to avoid the profile with spike, except
that zero bits per level are de-selected.

De-select report with more reference values. Assumes
that lesser came in later as a correction.
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TABLE 7 1
MOODS4 MESSAGE FILE EDIT PROCESS JOB SET 4 ]

JoB PRCCEDURE INPUT RESCULT
STEP PROGRAM FILE FILE FUNCTICN
1 SRTMOOD MSGHSVD([NIC TEMPA Resequence MGEO
2 MOCDKXX TEMPA TEMPB, TEMPC ~ Recombine TESAC pisces
3 SRTMCOD TEMPB, TEMPC TEMPD Resequence ship/time(CRUZ)
SORTMRG MSGBDD{N]C
MSGBDS[N]
4 MCOCDIO TEMPD TEMPE MOODS cruise gquality process
5 SRTMOCD TEMPE TEMPF Resequence time/position
(MGEQ)
5 MOODIO TEMPF TEMPG MOODS geo quality process
7 SRTMCCD TEMPG MOODS[N]FINAL Time/position (MGEO) sequence
MSGBDD[N]D |
MSGHSVD[N]D i

Note: Each Job 4 Initiated via procedure NJOB4ST/UTOGA or UJOB/AS
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subset of duplicate reports ramoved in the Job Set 3A. Since the JOB3A process
was necessarily cbjective, the daletad cbservaticns wers retained so that future
subjective comparisons might be mada.

Joo Set 4A, Taole 8, apolied the newly develcced program MPARDEP to ramove
those cbservations axhibiting ncn-incrsasing depth characteristics. Those
obsarvations ware combined to Zorm filz 3 of the shipment., All coservations
axhisiting such charactaristics pradatad program S10MOCD and are ralatsd to the
4D Zormac archive.

Joo Sat 4B, Tabls 9, canbined th2 subsets :to form the zra-1985 unclassifizd

MOCDS =DITING STATUS

In the description of tasks there ars elaments that wers not dene oy this
orclect tecauss of the directicn NAVOCEANO tock in implmenting MOCCS. In Task
1 no camarisons were made between source set 30 and the NCOC f£ilas because
NAVOCZANO had decided to include its version of these data in its retrisval sys-
tem and deletad them from MOCDS. As it turned ocut, in the source ccode 15 data,
carprised of the NCDC SD1 file, South African and Japanase data includad in
MOODS from hydrocast card images, the redundant NODC SDl portion of the file had
alresady been deleted as part of the MOCDS3 update. As described pravicusly, the
Japanese part has Zeen sent to NCDC. NCDC has arranged to cotain a complate
update from Scuth Africa, which it will use rather than the older MOCDS input
file to update its USD2 file. 1In Task 2 all MBT's for which CSI could calculate
corrections were raviawed, not just those with corrections gresatesr than .57 C,

i and the corrections were applied without regard to hemisphere. This rasulted in

"t". 26




MOODS4 MESSAGE FILE EDIT PROCESS JOB SET 4A

TABLE 8

JC8 PROCEDURE INPOT RESULT
STEP PROGRAM  FILE FILE FUNCTION
1 PPARDEP MOCDS[NIFINAL  MOODS{N]FINALGOOD Ship/time
MPARDEP MOODS { N JFINALBAD sequanc2(CRUZ)
2 MOCDIO MOODS[N]FINALBAD - Reports print
TABLE 9
MOCODS4 MESSAGE FILE EDIT PROCESS JCB SET 4B
JCB PROCEDURE INPCT RESULT
STEP PROGR*M  FILE FILE FUNCTICN
1 SRTMCCD MSGAC[N],N=1,85 MAGTAPEL
SCRTMRG MSGACO MAGTAPEA Cambine sets to
MAGTAPEL MSG16ACBTE tape
2 COPYBF MAGTAPE?2 MSGQACBTE Form BT=E set on
tape
3 SRTMOCD MOCDS[N]FINALBAD,N=1,5 MAGTAPE2
SORTMRG MOODSOFINALBAD MAGTAPEB Canbine sets to
MAGTAPE2 MOODS1SFINALBADBTE tape
4 COPYBF MAGTAPEB MOODSOFINALRADBTE  Form BT=E set on
disk
5 SRTMCCD MOODS[N]FINALGOCD,N=1,5 MAGTAPE3(FILEl)
SORTMRG MOODSOFINALGOCD MAGTAPEC(FILEl) Ccmbine sats to
MOODS16ACBTE MAGTAPE3(FILE2) tape
6 COPYBF MOCDSOACBTE MAGTAPEC(FILE2) Move BT=E set to
MOODS15FINALBADBTE MAGTAPE3(FILE3) tape
7 COPYBF MOCDSOFINALBADBTE MAGTAPEC(FILE3) Move BT=E set to
MAGTAPE3 MAGTAPE4 tape
8 COPYBF(3) MAGTAPEC MAGTAPED Prepars shioment
27




additicnal correcticns to same of the Southern Hamisphere reports originally
corractad Zor cur Scuthern Hamisphera Atlas.

In Task 3 che surface caly reports wers separated out of the MOCDS file into
their cwn file, and CSI recammands maintaining them separately or with the sur-
face marine repor:s.

The =dits proposed in item 2 of Task 3 were aot performed because the tests
nave avolved into a portion cf the near-real time edit sequence that requires
intzractive decisicn making. 3iacz this project lacked the rascurces to select
which of the ncn exact duplicates shculd be savad, the non exacts wara merged
cack lazc the file aftar MOODUPS identifi=d them in steps 10 and 14, as shown
in Taol= 4, with a s=tting of the non exact duplicatz flag tased on the cri-
taricn in JCB 3A. The sudjective decisions raquirad will be simpla and easv %o
maka cnce QUIPS2 is cperaticnal, so CSI elactad not to use this project's re-
scurces cn the problem. The reports with depths repeated or out of order were
separated out of the MOCDS main file but were sent as fila 3 on the update
tapes. These reports likewise will be =asy to edit on QUIPS2, so CSI minimized
its 2fforts on them for this project.

The IGOSS tests were implemented in the near-real time edit sequence in the
step NCDODS/QUIPS NJCBS. This step was not applied to the historical data set
cecausa it involvad axtensive subjective work. 2gain, QUIPS2 may make it pos-
sible to reviaw the historical traces in cruise s2ts but that is beyend the
oresent capacility.

In this project CSI did not modify any of the MOODS4 QC tests, so that these
reports can oe merged with the other source sats and producz a consistent QC

level shrcughout. Additiorally, sinca NAVOCEANO and NCRDA ars improviag on
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these QC tests, CSI oeliaved that continued effort at FNOC in parallel was not
a oroductive us2 of the project's limited resources.
CSI nas mada changes co the MOODLGO and MOCDEXT programs during this prolact

wnich have been summitted to the FNCC source lavel librarias. The only signifi-

r

cant change %o :thase ogrograms that i1s not documencad in the CSI-pragarzd ™CC
documentakticn ars che changes to the variable header description in tha MOCDS

Data Descripticn. That 2 vage change was part of :this project's progrsss reoort

H

2 and 13 attached %o thls regort beliore the references. The secend change was

bty

to pravant MOCDLEO and MOCDEXT frem set:iing cthe intrafils duplicate flag. This

duplicaze process 13 ncw dcne NODDS/QUIPS NJOBL through NJCEA.

CCNCLUSICAS

Tais project marked the first time that NMODC dirsctly participatad ia the

u

MOCES updats process. The results shewed thers are data in MOCDS that sheuld
be in che NCDC files and an initial effort was made to transfar those data.
NCDC 135 usiag the MCCDS ceonvarsion results to edit the USD2 f£ile and is adapt-
ing save of the MOCDS QC testing techniques. The result is that the USD2 file,
althcugh the newest ncw in MOCDS, should be updatad again in its entirety with-
in a f=w y=ars.

Assuming NCDC apolies the MBT TCS corrections, the same applies to the MET
file since NCDC changed the ship names to NODC ship codes during the conversion

to UBT and has =liminated duplicates in this file. NCDC has been given the

N

XBT source ccde 3 file and will be inserting it in UBT. Again, when that zro-
cess is camplate the entire X3T fils should be updated.

This participation by NODC is welcame and cammendadle, and CSI hepes that it
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. will continue as it is clear zhat this is only the start of what shculd have
¥ .
[ . B .
' o22n hapoening all along.
N
In Septemper 1386 with the minl MOCDS updatas operating, CSI rsached a long
. cerm dasign jocal of MOCDS: <o X22p an up-:io—-Cate classified and unclassifisd
L]
MOCOS =ztack tage in the TNOC cperational centar. This achiavemant was not
agoraciacad Dy 2ither FNCC ncor NAVOCEANO, and it may be saveral ysars Hefora
K that avent is rapeatzad. In the near term neither the Navy's requiraments nor
1
. tnhese of the civiiian community will De adequately provided with carplate sets
¢l gqualicy coniroilsd daca.
R ]
’
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